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THE WIDENING OF THE SUEZ CANAL. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AJ(ERICA.N. 

Owing to the steady increase of the dimensions and 
displacement of steamships plying between Europe and 
the East via the Suez Canal, the task of maintaining 
an adequate passage through the canal is one of great 
magnitude and difficulty. Operations have to be car
ried on incessantly in order to accommodate the water
way to the increasing size of the vessels that avail 
themselves of this route. When opened in 1869 the 
canal was from 150 to 300 feet wide at the water level 
by 72 feet wide at the bottom and 26 feet deep. In 
a short time these dimensions were found to be totally 
insufficient, and at last the question of enlarging the 
canal throughout its entire length of 100 miles became 
urgent. The problem was investigated, and a compre
hensive scheme drawn up by the Suez Canal Company 
for enlarging the canal to double its original size; the 
work to be carried out in sections, and upon such a 
basis that the service of the waterway would not be 
interfered with. An appropriation of $5,000,000 was 
made for this purpose in 1901. This scheme has been 
pushed forward. during the past three or four years 
with great activity, and it is anticipated will be com
pleted within the next four or five years. 

Up to December 31, 1906, the total cost of construc
tion had amounted to $122,496,840, while the revenue 
has steadily increased from $6,234,938 in 1876 to $22,-
39.7,824 in 1906, the net dividend in that period having 
risen from $5.21 to $28.20 per share. During 1906, 
3,975 vessels passed through the canal, representing 
an aggregate tonnage of 13,445,504 tons. While this 
shows a decrease of 141 vessels as compared with the 
previous year, the tonnage increase is 311,399 tons. 

Owing to the waterway passing through the Arabian 
desert, the greatest danger confronting the authorities 
is the silting up of the canal by sand, the movements 
of which are tremendous. A comprehensive idea of the 
work entailed in this direction alone may be gathered 
from the following figures, which represent the amount 
of material excavated from the canal itself during the 
past three years: 

1904 ................. 1,353,497 cubic yards. 
1905 ................. 1,760,864 cubic yards. 
1906 ................. 1,918,595 cubic yards. 

In addition to this, the extent of the dredging neces
sary at Port Said aggregated during the same period 
1,933,348, 1,842,772 and 1,464,935 cubic yards respec
tively. 

In 1904 a minimum depth of 28 feet was maintained 
for the whole distance between Suez and Port Said, 
sufficient to admit vessels having a maximum draft 
of 26

' 
feet. In this same year twelve new gares or 

crossings, where vessels proceeding in opposite direc
tions are able to pass one another, were completed, 
while plans were prepared for the construction of 
twenty-one similar gares, each 2,460 feet in length, near 
the various lakes. Arrangements WE're also completed 
for deepening the canal to 3416 feet, a task which 
will be accomplished within the next five years. 

In order to enable this work to be carried out with 
all expedition, the authorities acquired an extensive 
dredging and excavating plant, including a powerful 
bucket dredger with attendant lighter and five carry
ing barges of 520 cubic yards capacity, together with 
two water-tank lighters, one 60-ton floating shear-legs, 
and a 12-ton floating crane. For the convenience of 
vessels, a 3,000-ton floating dock was obtained for use 
at Port Said, thereby obviating the necessity of anr 
ships, more particularly the dredging appliances of 
the company, proceeding to Suez for drydocking. 

The actual amount of excavation carried out in 
1904, when the canal was widened by 50 feet to in
sure a maximum width at the bottom of 147 feet, ag
gregated 1,689,275 cubic yards of earthwork and 1,-
863,646 cubic yards of dredging. The ballast above 
the water level is removed by manual labor, terraces 
being cut into the banks, along which temporary rail
road tracks are laid. From the water level to the 
prescribed depth dredgers of various types are em
ployed, some cutting their way into the bank and 
dumping the excavated material by means of overhead 
transporters upon the bank, and others discharging it 
into lighters. The ballast for the major part consists 
of sand, the rock encountered being approximately four 
per cent of the total amount. In the dredging of the 
navigable channel itself the type of dredger with float
ing conduit is most favored, the excavated material 
being discharged through the pipe, usually where the 
bank is somewhat low-lying, thereby building up an 
artificial embankment, which is subsequently planted 
with suitable vegetation. 

One of the greatest menaces against which the au
thorities have to contend is the stranding and founder
ing of vessels, whereby the passage through the canal 
is blocked. In 1905 such accidents averaged 1.7 per 
cent of vessels passing through, whereas in 1885 the 
average was 4.3 per cent. This improvement is at
tributable directly to the widening of the waterway, 
together with the improved facilities now in vogue for 
enabling vessels to proceed. In 1905, however, the re
Sources of the authorities were severely taxed by the 
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foundering of the "Chatham" by collision witil an

other vessel. The ship sank in the center of the chan
nel, tying up all navigation for several days. Within 
a period of four days the authorities had to handle no 
less than 109 vessels which had been delayed, 53 pass
ing from the north, and 56 from the south, directly 
the channel was reopened, and this was successfully 
accomplished without the slightest hitch. The wreck 
itself was �emoved by being blown up, and the debris 
salvagea. 

The work of widening the bottom of the Suez section 
of the canal by 50 feet was maintained during 1905, 
involving the removal of 1,570,476 cubic yards of 
earthwork and 914,316 cubic yards of dredging. In 
addition to increasing the width of the canal, the 
various curves are being rectified and eased. 

During 1906 the e](tent of dredging aggregated 3,-
255,271 cubic yards, of which total 1,339,071 cubic yards 
were excavated by the Suez Canal Company, and 1,916,-
200 cubic yards by private enterprise. The extent of 
earthwork excavated amounted to 1,829,564 cubic yards. 

From January 1, 1908, the maximum draft permis
sible for vessels passing through the canal will be 
increased to 28 feet, as' the task of carrying the depth 
of water to .34112 feet throughout the entire length 
of the waterway will then be completed. In order 
to maintain this depth, the authorities have ordered a 
third dredger of the Lobnitz type, capable of dredging 
to 36 feet, and which will be one of the most powerful 
machines of this description in the world. 

The new works comprise among other developments 
the construction of a new dock to the west of the rail· 
road station at Port Said. The object of this is to en
courage the building of warehouses, so that vessels 
may berth beside the piers, thus obviating the necessity 
of discharging into lighters and barges as at present. 
Should this first dock prove successful, a second and 
third will be laid out upon similar lines, and to which 
access will be possible from a navigable channel com
municating with the canal proper. The opening of the 
Egyptian government railroad, by which Port Said is 
linked with Cairo, has resulted in a heavy traffic, ves· 
sels stopping at Port Said to unload their cargoes in· 
tended for Egypt. Consequently, on the African bank 
of the canal arrangements are to be provided for the 
unloading of colliers and other vessels and to assist 
in the erection of depots along the line of the railroad, 
the demand for which is at the moment very pressing. 
The gare of Port Thewfik is to be deepened, and other 
improvements effected. To carry out this work will 
necessitate the excavation of about 4,810,000 cubic 
yards of earth and will occupy several years. In order 
to facilitate the enterprise, the Egyptian government 
will cede 358 acres of land at Port Said to the canal 
authorities for the construction of proposed docks. 

At Port Said a number of basins and docks are in 
course of construction upon the Asian bank for col
liers and oil boats. When these are completed, the 
space at present occupied by this class_of traffic will be 
available for vessels carrying general merchandise des
tined for the interior of Egypt. The construction of 
new docks intended for general maritime traffic upon 
the Asian bank, together with the restoration of the 
eastern breakwater and its extension for 1,640 feet 
toward the northward, will be completed by 1912. 

In connection with the general improvement scheme, 
a large tract of land has been reclaimed from Lake 
Menzaleh. A deep and wide channel has been dredged 
across the shallow waters of this lake, and a ferry 
service established by the Menzaleh Canal and navI
gation companies between Port Said and Matarieh, the 
eastern point of the fertile country of Mansourah. 
Ultimately this channel is to be connected to the main 
waterway by means of a lock; the present fresh-water 
canal extending alongside the main canal being si
phoned under the channel. 

Since 1896, $7,200,000 has been expended upon the 
widening and improvement of the canal. In that year 
the minimum superficies of the vertical profile was 504 
square yards, while to·day it is more than 611 square 
yards, and wit!! a depth from one sea to the other 
to admit vessels drawing 28 feet of water. More than 

·twenty stations have been provided at various points 
between the termini, nearly all the curves have been 
eased and gares provided at intervals of about three 
miles. During the same period vast improvements have 
been effected concerning the welfare of the numerous 
employees engaged in the maintenance of this enter
prise. The ravages'df the mosquitoes and fever which 
formerly prevailed along the Ist.hmus have' been sub
jugated. A modern sanitary 13ystem was evolved 
for Ismailia by the Egyptian government in co-opera
tion with the company, the results of which have been 
completely successful. At this pOint a huge hospital 
has been erected, together with dispensaries, where 
the afflicted of the surrounding country receive free 
medical assistance and advice. A comprehensive idea 
of the natives' estimation of this interest in their well
being is' afforded from the fact that the dispensaries 
of Ismailia and Port Thewfik have tended 120,000 cases 
and held over 500,000 consultations. 

Coincident with the remarkable progress in the traf-
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ftc receipts and high dividends that . prevail, the dues 
have been reduced. When first opened, the tariff for 
all laden vessels was $2 per ton; reduced to $1.90 in 
the eighties, and then further reduced to the existing 
levy of U.50 per ton. The tariff for passenger vessels 
has always remained the same, however-$2 per ton. 
The reserve funds of the company to-day stand at 
$5,000,000; while a special fund, to which a: certain 
sum is devoted every year for the acquisition of new 
rlachinery to maintain and improve the canal, is pro
vided, which stands at $6,000,000. 

PRESERVING GRAND OPERA RECORDS FOR FUTURE 
GENERATIONS. 

A gift recently presented by an American to the 
French government has attracted widespread attention, 
as it demonstrates the unlimited uses to which that 
wonderful modern invention, the talking machine, may 
be put. Alfred Clarke, a New Yorker by birth, but a 
resident of Paris for a number of years, has had a 
vault constructed in the cellars of the Paris Opera 
House, in which have been placed hermetically-sealed 
leaden casks containing a number . of records of the 

Passing on the Records Before Sealing. 

voices of present-aay singers as well as some orchestral 
pieces. The idea is to preserve these records for pos
terity, so that a hundred years from now the mellow 
notes of Calve, Caruso, and Melba may be heard by 
people who were born many years after the death of 
these artists. 

It is only comparatively recently that the talking 
machine has been so perfected that the reproduction 
of the human voice has become satisfactory and that 
these records could therefore take a place historically 
and scientifically interesting in the history of the 
world. 

When Mr. Clarke first conceived his idea of thus 
perpetuating the voices of the great singers of to-day, 
he suggested his scheme to M. Charles Malherbes, the 
archivist of the Museum of the Paris Opera. 

In presenting the subject, he asked M. Malherbes if 
he would not like to know exactly how Mozart exe
cuted one of his sonatas and how Moliere recited his 
comedies. M. Malherbes naturally replied that such 
information would be interesting and valuable. Where
upon Mr. Clarke said that what our ancestors could 
not do for us, we could do for our descendants. He 
then unfolded his plan to preserve in the archives a 
collection of vocal and instrumental pieces which are 
now rendered at the Opera, so that musicians of the 
twenty-first century would know exactly at what tempo 
the conductor of the orchestra at this time rendered 
these compositions and how the singers interpreted 
their parts. M. Dujardin-Beaumetz, Under-Secretary 
of Beaux Arts in the French cabinet, gave M. Malherbes 
authority to proceed with the .preparation of the rec
ords. Commenting on the ceremony of sealing the 
records in the vault

' 
of the Paris Opera House, the 

Paris Echo refers to it as a funeral for the burial of 
voices. In many ways this is a good description of 
what took place. 

The records, especially prepared for the purpose, 
were made by Caruso, Scotti, Plan!;on, Tamagno, 
Melba, Patti, Schumann-He ink, Bonisegna, Calve, 
Kubelik, Renaud, Pugno, and other virtuosi and 
artists. 

These precious disks were placed in the vault before 
mentioned, the vault all.d its contents both being the 
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gift of Mr. Clarke,. and they were accepted on behalf 
of the French government by M. Dujardin-Beaumetz 
with appropriate ceremonies. The disks were made of 
a new preparation of hard rubber which is considered 
indestructible. Nevertheless every precaution to pro
tect them from the ravages of time was taken. They 
were placed in hermetically-sealed receptacles and the 
door of the 'Vault was closed and locked, the key being 
placed in the archives of the Opera. A tablet on the 
door states the name of the donor and the date. 

The impressiveness of the ceremonies, which were 
held in the dark cellars beneath the Opera and were 
attended by many distinguished men of letters, can 
well be imagined. The event was regarded as mark
ing a new era in the arts. 

The placing- of the records in the library of the 
Opera was at first considered, but it was decided that 
there would be less danger of destruction by fire or 
earthquake if they were placed below ground. 

A change f�om the original plan of closing the vault 
for one hundred years was also made, and it was 
agreed that it might be opened after fifty years with 
the permission of the Minister des Beaux Arts. 

by Mlle. Rachel, or a stanza by Frederic Lemaitre." 
That this prophecy, which was undoubtedly received 
with incredulity at the time it was uttered, should 
have been realized in so short a time is marvelous. 

Mr. Clarke'S idea has already been copied at the 
British Museum in London, practically the same rec
ords which were sealed up in Paris haviNg been placed 
there. This is the inception of an entirely new field 
of usefulness for the talking machine, and its develop
ment along these lines will probably be unlimited. 
Mr. Clarke, who has 'been in this country for several 
weeks, has just returned to Paris. 

• • • 

More A.bout the Hadio-A.ctivlty oC SodiulD. 

Some additional information is given by C. E. S. 
Phillips in Nature, regarding the alleged radio-active 
power of sodium. Mr. Phillips believes that the 
greater or less effect due to different portions of the 
same rod was caused merely by inequalities in the 
temperature of the sections examined. By lowering 
the temperature so as to reduce the oxidation of the 
surface, a more complete diselectrification was pro
duced. This result seemed at first sight to point to a 
cause other than chemical action. A slight current of 
air and even a soap film were sufficient to stop the 
discharging effect, also supporting the view that an 
electrified gas was emanating from. the metal. A 
bright 

'
surface of potassium gave no appreciable dis

charging effect when cooled with a mixture of ice and 
salt. In all cases the surfaces could be seen in the 
dark to be glowing strongly. Further experiment has 
shown that no active

' 
gas can be driven from sodium 

by heat, and that the true explanation of the action 
lies in the positive electrification of the air surround
ing the freshly cut surface. With warm sodium it is 
seen that the gOld-Ieftf falls rapidly for a very short 
distance, while after cooling the action is more pro
longed. It is clear, therefQre, that the action in the 

Sealing the Records in the Vault. 

PRESERVING GRAND OPERA RECORDS FOR FUTURE GENERATIONS. 

All the essential parts of the machine for playing 
the records were also placed 'in the vault, so that if at 
the distant day when it is opened, the talking ma
chine has been changed materially, these records may 
still be heard. 

One of the most interesting circumstances in con
nection with the presentation was the speech made by 
M.. Adrien Bernheim, one of the representatives of 
the government who was present, in which he quoted 
from something written by Theophile Gautier sixty 
years ago. Gautier said at that time: "Some day 
perhaps the critic, having become more enlightened, 
will have at his disposal means so that by stenographic 
notation he will be able to set down all the shades of 
meaning that an actor uses to portray the character. 
Then no longer shall we have to regret that all the 
genius dispensed at the theater is utterly lost for 
posterity. As now we have pictures perpetuated by 
the aid of light upon a sensitive plate, so we will 
attain the power in a manner more subtle still, to 
receive and hold the waves of sound, and to preserve 
thus the execution of an air by Mario, of a recitation 

first case, although· violent, is so transient, owing to 
the whole surface being rapidly oxidized, as to appear 
of small amount. A far .larger discharging action was 
obtained with reduced oxidati�n because the effect is 
prolonged. 

••••• 

HClDains oC a llIallllDoth in CaliCornia. 

The remains of a prehistoric elephant of mammoth 
proportions were unearthed recently in the bed of a 
small creek in Puddingstone Canyon, half a mile north 
of San Dimas, by Prof. A. J. Cook, head of the de
partment of biology of Pomona College, CaL, and Ed
ward P. Terry, a student. The bone frame, which is 

. in a fair state of preservation, measures 26 feet in 
length, and 16 feet in height, and what remains of 
each of the enormous tusks is 10 feet long. The parts 
of the huge skeleton that could be safely handled, 
were removed carefully to Claremont, and are to be 
placed in the museum of Pomona College. The dis
covery was

' 
accidental. The skeleton lay diagonally 

across the stream with only six inches of grqund 
over it. 
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